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© Backup control method and system in data processing system. 



© In a data processing system having a first exter- 
nal memory, a second external memory, and a con- 
trol memory for storing information on data renewals 
in the first external memory; a system and a method 
are disclosed for executing in parallel with ordinary 
data processing, dump processing in which renewed 
data parts in the first external memory are copied as 
backup data into the second external memory with 
reference to the contents of the control memory. 

The method comprises the step of storing into 
the control memory, first identifier information for 
^ identifying areas of the first external memory where 
Odata items were renewed; the step of storing into the 
^control memory, second identifier information for 
^identifying areas of the first external memory where 
C>ldata items were renewed during the dump process- 
ing; and the step of erasing at completion of the 
dump processing, the first identifier information 
O items except those which identify the same areas as 
identified by the second identifier information items. 
UI Thus, ordinary job processing and the renewals of 
the data items of the first external memory can be 
done even in the course of the data dumping pro- 



cessing. 



FIG. 1 
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Backup Control Method and System in Data Processing System 



Background of the Invention 

The present invention relates to a backup con- 
trol method and system for an external memory in 
a data processing system. More particularly, it re- 
lates to a method and system tor copying data for 
the backup of an external memory onto another 
storage medium. 

In a data processing system which includes a 
central processing unit (CPU) and an external 
memory, for example, magnetic disk device, data 
stored in the external memory is used for data 
processing by the CPU. and it is renewed accord- 
ing to the result of the data processing. Meanwhile, 
there is always the fear that such data in the 
external memory will be destroyed by the failure of 
hardware, the error of a program, the error of an 
operation, the mischief of a hacker, or any other 
unexpected situation. In order to recover the data 
thus destroyed, it is common practice nowadays to 
copy or dump the contents of the external memory 
onto another storage medium, for example, a mag- 
netic tape device at suitable time intervals. 

The simplest dumping method is to dump all 
the contents of the external memory such as mag- 
netic disk device into the magnetic tape device or 
the like every time. With this method, however, the 
period of time for which ordinary data processing is 
suspended due to the dump processing is long, 
and besides, the storage medium in a large capac- 
ity is required for storing the dumped data. To the 
end of eliminating these difficulties, in a system 
disclosed in the official gazette of Japanese Patent 
Application Laid-open No. 90770/1982, a disk con- 
trol device records information items indicative of 
the positions (for example, tracks) of renewed data 
blocks into a control memory, a CPU reads out the 
contents of the control memory and dumps only 
the renewed data blocks into a magnetic tape de- 
vice after all jobs have been executed, and the 
CPU resets the control memory when the dumping 
has ended. Using the renewed data blocks thus 
obtained and all data items first dumped, data can 
be recovered. 



Summary of the Invention 

The aforementioned system disclosed in the 
official gazette has the merit that the period of time 
and the capacity of the storage medium as re- 
quired for the dumping are remarkably shortened 
and reduced. However, any job cannot be pro- 
cessed until the dumping ends. The reason is that, 



if data is renewed in the course of the dumping, 
the renewal might be missed, so the renewed data 
might not be dumped. By way of example, in a 
case where data on a certain track is renewed 

5 immediately after data on the same track has been 
dumped, the record of the data renewal is erased 
by the reset operation at the end of the dumping. 
Meanwhile, 24-hour operations with no cessation 
are often required of computer systems in comput- 
et? ing centers and computer systems for various sorts 
of on-line processing. For such a computer system, 
it is very unfavorable to stop the ordinary job 
processing for a considerable time interval on ac- 
count of the dump processing. 

'5 It is accordingly the principal object of the 

present invention to provide a backup control meth- 
od and system in which renewed data blocks are 
dumped without stopping ordinary job processing. 
Another object of the present invention is to 

20 provide a backup control method and system in 
which ordinary job processing and data dump pro- 
cessing are executed in parallel. 

Besides, in such dump processing in the prior 
art, perfect backup data cannot be obtained in a 

25 case where the records of the positions of the 
renewed data blocks are reset when the dumping 
is suspended due to the cancellation thereof or the 
breakdown of the system or in a case where they 
are lost by the service interruption of power supply. 

30 It is accordingly another object of the present 

invention to prevent the erroneous resetting and 
disappearance of the data renewal records as stat- 
ed above, thereby to enhance the reliability of 
backup based on the dumping of only renewed 

35 data parts. 

In the present invention, besides first identifier 
information which identifies each area subjected to 
data renewal every point of time, second identifier 
information which identifies each area subjected to 

40 data renewal during dump processing is especially 
stored in a control memory. In resetting the control 
memory at the end of the dump processing, the 
first identifier information which identifies the same 
area as identified by the second identifier informa- 

45 tion is left behind without being erased. 

By way of example, the first identifier informa- 
tion and the second identifier information are re- 
spectively recorded as the flag values of a first bit 
and a second bit at that location of the control 

so memory which corresponds to the area of an exter- 
nal memory subjected to the data renewal. The first 
bit is set to "1" when the data renewal has been 
done in the corresponding area of the external 
memory, while the second bit is set to "1" in a 
case where the renewal has occurred during the 
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dump processing. If the second bit is "1". the 
resetting of the first bit at the end of the dump 
processing is inhibited. In the dump processing, 
the data of the area identified by the first identifier 
information (the first bit) is dumped. 

The first identifier information should preferably 
be erased after acknowledging the end of the 
dump processing, and upon awaiting a command 
from a host device which supervises the dump 
processing, for example, a CPU or an input/output 
control unit. In addition, the control memory which 
stores the first identifier information and the second 
identifier information therein should desirably be 
nonvolatile. 

The second identifier information which indi- 
cates the execution of the data renewal during the 
dump processing is stored, and the resetting of the 
first identifier information is controlled by the use of 
the second identifier information, whereby data re- 
newed during the dump processing is held in a 
non-dumped state and is added to the subject of 
next dump processing. Accordingly, even when 
data is renewed during the dump processing, quite 
no hindrance arises. In other words, only renewed 
data parts are permitted to be dumped without 
omission in parallel with ordinary data processing 
or in the intervals thereof. 

The fact that the erasure of the first identifier 
information is done upon awaiting the command 
from the host device, prevents the first identifier 
information from being destroyed by the suspen- 
sion of the dump processing attributed to the can- 
cellation of the dump processing, the breakdown of 
a system, or the like. After such suspension, the 
dump processing is simply executed again in ac- 
cordance with the conserved first identifier informa- 
tion, whereby all the renewed data parts can be 
obtained correctly. Moreover, the adoption of the 
nonvolatile control memory prevents the informa- 
tion items indicative of the positions of the renewed 
data from being lost by the service interruption of 
power supply, thereby to improve the reliability of a 
backup system which dumps only the renewed 
data. 

Brief Description of the Drawings 

Fig. 1 is a block diagram showing a backup 
system in an embodiment of the present invention; 

Fig. 2 is a diagram showing an example of a 
renewed cylinder management table for use in the 
embodiemnt of Fig. 1; 

Fig. 3 is a flow chart of dump processing 
which is carried out in the system of Fig. 1; 



Fig. 4 is a diagram schematically showing an 
example of the sequence of data renewal and the 
dump processing which are carried out in the sys- 
tem of Fig. 1 ; and 
5 Fig. 5 is a block diagram of a system show- 

ing another embodiment of the present invention. 

Description of the Preferred Embodiments 

w 

Fig. 1 shows a data backup system according 
to an embodiment of the present invention. A cen- 
tral processing unit (CPU) 1 is connected with a 
main memory 100 for storing data, and is con- 
75 nected with an input/output unit and an external 
memory through a plurality of channels (CH) 2. In 
the illustrated example, the CPU 1 is connected to 
a disk control device 3 through a certain channel 
CHi and to a magnetic tape control device 11 
20 through another channel CH*. The disk control 
device 3 is subsequently connected to a magnetic 
disk device 10, while the magnetic tape control 
device 1 1 is subsequently connected to a magnetic 
tape device 12. Incidentally, although omitted from 
25 the illustrated system, actually a plurality of mag- 
netic disk devices 10 are sometimes connected to 
the disk control device 3, and disk control devices 
3 similarly constructed or a printer, a display unit, 
etc. being known are sometimes connected to the 
30 other channels CH 2 and CH*. Further, a plurality of 
magnetic tape devices 12 are sometimes connect- 
ed to the magnetic tape control device 11 through 
a plurality of adapters. 

In the figure, single-line arrows denote lines for 
05 transmitting control signals, and double-line arrows 
denote data transfer paths. 

The disk control device 3 includes a channel 
interface controller 4 which exchanges signals be- 
tween this disk control device 3 and the corre- 
40 sponding channel 2; a data buffer 5 in which data 
to be transferred between the CPU 1 and the 
magnetic disk device 10 is temporarily stored; a 
microprocessor 6 which controls this disk control 
device 3; a control memory 7 which stores therein 
4$ the programs of the microprocessor 6, a renewed 
cylinder management table to be described later, 
and other control information items; a failsafe pow- 
er source 8 which serves for the control memory 7; 
and a device interface controller 9 which ex- 
so changes signals between this disk control device 3 
and the magnetic disk device 10. In this embodi- 
ment, a semiconductor memory is employed as the 
control memory 7, and the failsafe power source 8 
is provided in order to render the semiconductor 
55 control memory nonvolatile. More specifically, the 
failsafe power source 8 has a battery and keeps 
the G f electric power to the control memory 7 
even when the main power supply of the disk 



3 



5 



EP 0 332 210 A2 



control device 3 has gotten out of order, whereby 
the controi information, especially the data of the 
renewed cylinder management table is prevented 
from disappearing due to the trouble of the power 
supply. 

In this embodiment, data to be dumped is 
managed in, for example, cylinder unit. Fig. 2 
shows an example of the renewed cylinder man- 
agement table which is held in the control memory 
7. The renewed cylinder management table 20 
contains cylinder No. fields 21 which bear the 
identification Nos. of all cylinders, renewal A fields 
22 in which each cylinder is expressed by 1 bit, 
and renewal B fields 23 in which each cylinder is 
expressed by 1 bit. When data on a track belong- 
ing to a certain cylinder is renewed, "1" is written 
into both the corresponding renewal A field 22 and 
renewal B field 23. At the start of the dumping, all 
the renewal B fields 23 are reset. On the other 
hand, at the completion of the dumping, the re- 
newal A fields 22 are reset except those as to 
which the associated renewal B fields 23 bear "1". 
Accordingly, the bit value "1" of the renewal A field 
22 signifies that data on the corresponding cylinder 
has been renewed and needs to be dumped, and 
the bit value "1 " of the renewal B field 23 signifies 
that the renewal indicated by the associated re- 
newal A field arose after the start time of the latest 
dumping. Fig. 2 exemplifies the contents of the 
renewed cylinder management table at a certain 
point of time after the start of dumping and before 
the completion thereof. For example, a cylinder 
722 was renewed before the start of current dump 
processing, and a cylinder 723 was renewed before 
the start of the current dump processing and was 
also renewed after the start of the current dump 
processing. 

The operations of writing and reading data into 
and from the magnetic disk device 10 and the 
operation of dumping data are started by instruc- 
tions issued from the CPU 1 to the channel 2. The 
channel 2 having received the instructions sends 
required commands to the disk control device 3 
and occasionally to the magnetic tape control de- 
vice 11 so as to execute the instructed operations. 

In the write operation, the CPU 1 issues an 
input/output start instruction to the channel CHi 
and designates a channel program (for example, 
channel command word chain). In accordance with 
the designated channel program, the channel CHi 
sends the disk control device 3 a write command, 
address information items consisting of cylinder 
No., track No., record No., etc., and data. In the 
disk control device 3, the microprocessor 6 con- 
trols the magneiic disk device 10 and writes the 
received data into a designated address in accor- 
dance with the command from the channel CHi. 
This writing is carried out in, for example, track 



unit. In writing the data, the microprocessor 6 
writes "1" into both the corresponding renewal A 
field 22 and renewal B field 23 of the renewed 
cylinder management table in the control memory 
5 . 7. 

Next, the dump operation will be described 
with reference to a flow chart in Fig. 3. 

The dump processing should preferably be 
usually performed once or serveral times a day or 
w once every several days though the rate differs 
depending also upon a management policy toward 
an external storage medium by a user and the data 
processing system of the user. 

In starting the dump processing, the CPU 1 
75 notifies the start of dumping to the disk control 
device 3 through the channel CHi (step 31). Upon 
receiving the notification, the microprocessor 6 in 
the disk control device 3 resets to "0" all the 
renewal B fields 23 of the renewed cylinder man- 
20 agement table 20 in the control memory 7 (step 
32). This is intended to make ready for the man- 
agement of cylinders which might be renewed after 
the start of the dump processing. Subsequently, 
the CPU 1 requests the microprocessor 6 to read 
25 out the renewal A fields of the management table 
20, and the microprocessor 6 responsively trans- 
fers the contents of the renewal A fields to the CPU 
1 (step 33). The contents of the renewal A fields on 
this occasion indicate cylinders which were re- 
30 newed between the issue of the notification of the 
start of the last dumping and that of the notification 
of the start of the current dumping. 

The CPU 1 examines the received renewal A 
fields and dumps the contents of all the cylinders 
35 having w 1 rt in the fields, into the magnetic tape 
device 12 in succession (step 34). More specifi- 
cally, the CPU 1 designates one of the cylinders 
the corresponding renewal A fields of which have 
"1", and it instructs the channel CHi to read out 
40 the data of the cylinder. The disk control device 3 
receives the read instruction and the No. of the 
designated cylinder from the channel CHi and 
reads out the data of the corresponding cylinder 
from the magnetic disk device 10 through the de- 
45 vice interface controller 9. The read data is tem- 
porarily stored in the data buffer 5 through the 
device interface controller 9, whereupon the data in 
the data buffer 5 is stored in the main memory 100 
connected to the CPU 1, through the channel inter- 
so face controller 4 as well as the channel CHi (step 
35). Then, the microprocessor 6 reports the com- 
pletion of the reading to the CPU 1. 

Upon receiving the reading completion report, 
the CPU 1 starts the channel CH* this time and 
55 issues an instruction for writing the data of the 
corresponding cylinder in the main memory 100, 
into the magnetic tape device 12. Upon receiving 
the write instruction, the magnetic tape control de- 
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vice 11 drives the magnetic tape device 12 and 
writes into this magnetic tape device 12 the data of 
the corresponding cylinder in the main memory 
100 as sent through the CPU 1 (step 36). 

Via such series of steps, the data of the certain 
cylinder as to which the renewal A field of the 
management table 20 is endowed with "1" is writ- 
ten from the magnetic disk device 10 into the 
magnetic tape device 12, that is, it is dumped. This 
processing is repeated for all the cylinders as to 
which the corresponding renewal A fields of the 
management table 20 have "1 

In the interval of the dump processing de- 
scribed above, the operation of writing data, name- 
ly, renewing data is sometimes carried out for any 
cylinder of the magnetic disk device 10. The renew 
operation is usually performed each time the CPU 
1 ends the processing of a certain job. In this case, 
the CPU 1 issues an input/output start instruction to 
the channel CH* and designates a channel pro- 
gram. The succeeding control operation is as stat- 
ed before, and the microprocessor 6 in the disk 
control device 3 writes "1" into those renewal A 
and renewal B fields in the management table 20 
which correspond to the cylinder to-be-renewed. 
With this operation, the data transferred from the 
CPU 1 is written into the corresponding cylinder in 
the magnetic disk device 10. In this way, the data 
renewing operation during the dump processing is 
performed. 

Referring back to Fig. 3 illustrative of the dump 
processing, when the dumping of all the cylinders 
which have "1" in the renewal A fields of the 
management table 20 has been completed, the 
CPU 1 instructs the disk control device 3 to reset 
the renewal A fields. In response to the instruction, 
the microprocessor 6 resets the renewal A fields 
except those which have "1" in the corresponding 
renewal B fields (step 37). As a result, the renewal 
A fields of the cylinders which were renewed dur- 
ing the dump operation at the step 34 are held at 
"1", and the contents of these cylinders shall be 
dumped in the next dump processing. Thereafter, 
the CPU 1 notifies the completion of the dumping 
to the channel CHi and the disk control device 3 
(step 38), whereby the dump processing ends. By 
the way, the next dump processing is executed 
similarly to the foregoing operation after, for exam- 
ple, one day or several hours. 

Fig. 4 shows an example of the sequence of 
dump processing which is executed under the on- 
line operation of the system described above. In 
the figure, an expression "host device" is a general 
name for the CPU 1 and the channels 2. In the first 
dump processing, all the contents of a magnetic 
disk are dumped onto a magnetic tape I. There- 
after, data on a cylinder 102 is renewed. Accord- 
ingly, the microprocessor 6 writes "1" into those 



renewal A and renewal B fields of the renewed 
cylinder management table in the control memory 
7 which correspond to the cylinder 102. Further, 
data on a cylinder 105 is thereafter renewed, with 
5 the result that "1 " is written into the renewal A field 
and renewal B field which correspond to the cyl- 
inder 105. 

Soon, the microprocessor 6 is notified of the 
start of dumping through the channel CHi by the 
ro CPU 1, and it responsively resets all the renewal B 
fields. Subsequently, in compliance with the re- 
quest of the CPU 1 , the microprocessor 6 transfers 
the renewal A fields io the CPU 1 through the 
channel CHi . The renewal A fields at this point of 
75 time hold "1 n at positions corresponding to the 
cylinders 102 and 105 which underwent the data 
renewals before. In accordance with the data of the 
transferred renewal A fields, the CPU 1 first starts 
dumping the data on the cylinder 102. 
20 According to the present invention, the renewal 

of data is permitted even in the course of dump 
processing. In the illustrated example, while the 
data on the cylinder 102 is being dumped, data on 
a cylinder 100 is renewed as the result of proceed- 
25 ing real-time processing, and accordingly, "1" is 
written into the renewal A and renewal B fields 
corresponding to the cylinder 100. Still later, while 
the data on the cylinder 105 is being dumped, data 
on the same cylinder 105 is renewed, and accord- 
30 ingly, "1 M is written anew into the renewal A and 
renewal B fields corresponding to the cylinder 105. 

When dumping is started, data items corre- 
sponding to all the cylinders which are indicated by 
'V of the renewal A fields transferred from the 
35 control memory 7 to the CPU 1 are dumped from 
the magnetic disk device onto the magnetic tape. 
Thereafter, when the dumping is ended, the CPU 1 
instructs the disk control device 3 to reset the 
renewal A fields of the management table. In accor- 
40 dance with the instruction, the microprocessor 6 
resets the renewal A fields except those which 
have w 1" in the corresponding renewal B fields. In 
consequence, the renewal A fields corresponding 
to the cylinders 100 and 105 which underwent the 
45 data renewals during the dump processing remain 
without being reset. Subsequently, the micropro- 
cessor 6 in the disk control device 3 is notified of 
the completion of the dumping through the channel 
CHi by the CPU 1. At this point of time, the 
so renewed cylinder management table signifies that 
the data items on the cylinders 100 and 105 must 
be added to the subject of the next dump process- 
ing. The next dump processing is executed onto a 
magnetic tape It, onto which the data items on the 
55 cylinders 102 and 105 are recorded for backup. 
The renewed data parts recorded on the magnetic 
tape II and ail the older contents of the disk re- 
corded on the magnetic tape I are merged, in other 
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words, are compared and checked, whereby all the 
contents of the disk at the point of time at which 
the dumping onto the magnetic tape II was started 
can be recovered. Even if the data of the dumped 
position of the cylinder 105 is renewed during the 
dump processing, the renewed data is reliably 
dumped in the next dump processing. 

The renewal A fields are reset for the first time 
by the reset instruction which the CPU 1 issues 
after acknowledging the completion of dumping. As 
a result, even if the dump processing is canceled 
or suspended midway due to any hindrance, the 
data items of the renewal A fields at the time of the 
suspension of the dump processing are conserved 
in the control memory 7. Accordingly, all the re- 
newed data parts can be obtained without omission 
in such a way that dump processing is executed 
again by the use of the conserved data items. 
Furthermore, the control memory 7 is endowed 
with nonvolatility by the failsafe power source 8. 
Therefore, even if the power supply of the disk 
control device 3 breaks down, the data items of the 
renewed cylinder management table in the control 
memory 7 are not lost. 

The present invention is not restricted to the 
foregoing embodiment, but it can be variously 
modified within the scope of the purport thereof. By 
way cf example, as regards the data of the renewal 
B fields, it suffices to identify data renewals which 
lock place during the dump processing, specifically 
during an interval from the start of the transfer of 
the renewal A fields to the host device till the 
completion of the resetting of the renewal A fields. 
Accordingly, the operation of writing "1" into the 
renewal B fields, which is started immediately after 
the resetting of the renewal B fields in the fore- 
going embodiment, may well be started in re- 
sponse to the notification of the start of dumping 
and stopped in response to the notification of the 
completion of the dumping as a modification. Fur- 
ther, in this case, the resetting of the renewal B 
fieds may well be done simultaneously with the 
stop of the operation of writing "1 " thereinto. 

In a system wherein a group of magnetic disk 
devices are connected to a plurality of disk control 
devices in common, a renewed cylinder manage- 
ment table is shared by these disk control devices. 
Fig. 5 shows an example of such a system. A 
plurality of magnetic disk devices 10a, 10b, 10c, ... 
are connected to two disk control devices 3a and 
3b in common, and the disk control devices 3a and 
3b are each connected to two CPUs 1a and 1b 
through unshown channels. Each of the CPUs can 
access any desired one of the magnetic disk de- 
vices through either of the disk control devices. By 
the way, although not especially shown, magnetic 
tape devices for dumping are prepared in cor- 
respondence with the magnetic disk devices 10a, 



10b, 10c, .... 

The disk control devices 3a and 3b have re- 
spective control memories (not shown) which hold 
therein control information items other than a re- 

5 newed cylinder management table 200. Further, the 
renewed cylinder management table 200 is held in 
a nonvolatile control memory. Here, the renewed 
cylinder management table 200 is constructed in 
correspondence with the disk devices 10a, 10b, 

10 10c, in other words, the management table in 
Fig. 2 is constructed in disk device correspon- 
dence, and it is stored in the nonvolatile memory. 
When either of the disk control devices 3a and 3b 
has written data items into any of the magnetic disk 

15 devices 10a, 10b, 10c .... it accesses the control 
memory and writes n 1" into the renewal A fields, 
and if necessary, renewal B fields of the cor- 
responding management table of the renewed cyl- 
inder management table 200. Accordingly, which- 

20 ever disk control device 3a or 3b is used for the 
execution of dump processing, the data items can 
be dumped from all renewed cylinders. 

The renewed cylinder management table can 
adopt various formats. By way of example, in the 

25 table shown in Fig. 2, the cylinder No. fields 21 can 
be omitted if the respective cylinder Nos. and the 
addresses of the renewal A fields and renewal B 
fields corresponding thereto are in a fixed relation- 
ship. Alternatively, the Nos. themselves of renewed 

30 cylinders may well be written into the control mem- 
ory without employing any table format. Moreover, 
whether or not dumping is necessary may well be 
managed by employing as a unit a proper area 
other than the cylinder, for example, a fixed data 

35 block such as track, sector or record. 

In each of the foregoing embodiments, part of 
the processing which is executed by the CPU 1 
may well be carried out by the channel, or it may 
well be carried out by an input output processing 

40 unit in a system having the input/output processing 
unit. In addition, the failsafe power source 8 can be 
dispensed with when a memory which is non- 
volatile in itself, for example, a magnetic thin-film 
memory or a magnetic bubble memory is used as 

45 the control memory for storing the renewed cyl- 
inder management table. 

Although, in the foregoing embodiments, data 
items on the magnetic disks are dumped onto the 
magnetic tapes, the present invention is also ap- 

so plicable to dumping from any other external mem- 
ory, for example, a rewritable optical disk memory, 
onto any other storage medium, for example, a 
floppy disk. 

55 
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Claims 

1 . A backup control system in a data process- 
ing system, comprising: 

(a) at least one first memory which stores 5 
data therein; 

(b) at least one host device which processes 
a job by the use of the data stored in said first 
memory, and which renews the data stored in said 

first memory, in consequence of the job process- 70 
ing; 

(c) at least one second memory in which at 
least parts of said first memory containing the 
renewed data items are stored as backup data; 

(d) a control memory which stores therein is 
control information for managing the renewals of 

the data in said first memory in certain data block 
unit; 

(e) control means for storing first identifier 
information and second identifier information into 20 
said control memory as the control information, 

the first identifier information indicating that the 
data renewal was done in said first memory, 
the second identifier information indicating that the 
data of said first memory was renewed during a 25 
period of time for copying the data from said first 
memory into said second memory; and 

(f) means for clearing the first identifier in- 
formation items from said control memory with 
reference to the second identifier information items 30 
when the copying of the data from said first mem- 
ory into said second memory has ended. 

2. A backup control system in a data process- 
ing system as defined in Claim 1, wherein said first 35 
memory is a magnetic disk device, said second 
memory is a magnetic tape device, and said host 
device is a central processing unit. 

3. A backup control system in a data process- 
ing system as defined in Claim 2, wherein said 40 
control memory is a nonvolatile memory, and it 
stores therein a management table which is formed 

by pairing the first identifier information and the 
second identifier information in the certain data 
block unit. 45 

4. A backup control system in a data process- 
ing system as defined in Claim 1 or 3, wherein said 
host device issues an instruction in response to the 
end of the copying of the data from said first 
memory into said second memory, and the clear so 
means clears the first identifier information items 
from said control memory in response to the in- 
struction. 

5. A backup control system in a data process- 
ing system as defined in Claim 1, comprising a st 
control device which serves to control reading and 



writing data from and into said first memory, and in 
which said control means, the clear means and 
said control memory are included. 

6. A backup control system in a data process- 
ing system as defined in Claim 3, wherein the first 
memories and the second memories are com- 
prised, the respective first memories are previously 
held in a corresponding relationship with the sec- 
ond memories into which data in said first memo- 
ries are copied, and the management tables are 
formed according to the corresponding relationship. 

7. A backup control system in a data process- 
ing system as defined in Claim 6, wherein said 
management tables are formed within the common 
control memory. 

8. In a data processing system having a first 
memory and a second memory which store data; a 
dump control method wherein at least parts of the 
first memory containing renewed data are copied 
into the second memory as backup data, compris- 
ing: 

(a) the first step of managing areas of said 
first memory where the data items were renewed, 
in predetermined block unit; 

(b) the second step of managing it in pre- 
determined block unit that the data items of said 
first memory were renewed in a period of time for 
dump processing; and 

(c) the third step of managing data items to 
be dumped later, in predetermined block unit on 
the basis of the management of said second step 
after the dump processing has ended. 

9. A dump control method as defined in Claim 
8, wherein: said first step includes the step of 
storing first identifier information into a control 
memory, the first identifier information items iden- 
tifying areas of said first memory where the data 
items were renewed; 

said second step includes the step of storing sec- 
ond identifier information into said control memory, 
the second identifier information items identifying 
areas of said first memory where the data items 
were renewed during the dump processing; 
said third step includes the step of clearing the first 
identifier information items from said control mem- 
ory in accordance with the second identifier in- 
formation items; and 

at least the data items of blocks left by said third 
step are set as subjects of next dump processing. 

10. A dump control method as defined in Claim 
9, wherein said step of storing the second identifier 
information includes the step of storing other iden- 
tifier information for identifying the same areas as 
identified by the first identifier information, into said 
control memory each time the first identifier in- 
formation item is stored, at least, during the dump 
processing, and the step of assuring that the other 
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identifier information items have been erased, at 
start of the dump processing, whereby the other 
identifier information items existing at completion of 
the dump processing form the second identifier 
information. 5 

1 1. A dump control method as defined in Claim 
10. wherein the first identifier information and the 
other identifier information are specified values of 
first and second bits, respectively, at a location of 

said control memory corresponding to the area of ro 
said first memory where the data renewal was 
done. 

12. A dump control method as defined in Claim 
10 or 11, wherein said third step is executed ac- 
cording to a command which is issued by a host is 
device for said first and second memories after the 
completion of the dump processing has been ac- 
knowledged. 

13. In a system having a first memory and a 
second memory which store data therein; a method 20 
of dumping the data of the first memory into the 
second memory, comprising: 

(a) the first step of dumping all the data 
items cf said first memory into said second mem- 
ory; 25 

(b) the second step of dumping only parts of 
said first memory containing renewed data items, 
into said second memory; 

(c) the third step of managing whether or not 

the data items of said first memory were renewed 30 
during processing of said second step; and 

(d) the fourth step of dumping only parts 
containing the data items renewed during the dump 
processing, into said second memory. 

35 

14. A dumping method as defined in Claim 13, 
further comprising the step of merging contents of 
said second memory dumped as the result of said 
first step, said second step and said fourth step, so 

as to recover contents of said first memory. 40 
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© In a data processing system having a first exter- 
nal memory, a second external memory, and a con- 
trol memory for storing information on data renewals 
in the first external memory: a system and a method 
are disclosed for executing in parallel with ordinary 
data processing, dump processing in which renewed 
data parts in the first external memory are copied as 
backup data into the second external memory with 
reference to the conients of the control memory. 

The method comprises the step of storing into 
the control memory, first identifier information for 
identifying areas of the first external memory where 
data items were renewed: the step of storing into the 



control memory, second identifier information for 
identifying areas of the first external memory where 
data items were renewed during the dump process- 
ing; and the step of erasing at completion of the 
dump processing, the first identifier information 
items except those which identify the same areas as 
identified by the second identifier information items. 
Thus, ordinary job processing and the renewals of 
the data items of the first external memory can be 
done even in the course of the data dumping pro- 
cessing. 
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